Post-operative systolic blood pressure, but not preoperative systolic blood pressure, has a strong predictive value on very long-term clinical outcome after venous coronary bypass surgery. Especially blood pressure 5 years after surgery is a major determinant of cardiac mortality. Therefore it is important to monitor and control systolic blood pressure in the initial years after surgery.
The most important pre-and per-operative determinants of long-term clinical outcome after coronary bypass surgery are left ventricular (dys)function, incomplete revascularization, age and left main coronary artery stenosis. 1, 2 Blood pressure changes significantly after venous coronary bypass surgery, but the influence of postoperative systolic blood pressure on clinical outcome after coronary bypass surgery is less well described.
In the present study, we aimed to investigate the predictive value of systolic blood pressure on very long-term cardiac mortality up to 24 years after venous coronary bypass surgery.
Between 1 April 1976 and 1 April 1977 a consecutive series of 446 patients underwent aortocoronary saphenous vein bypass surgery at the St Antonius Hospital, in Nieuwegein (formerly in Utrecht). Patients with additional valvular surgery and patients who died perioperatively (n ¼ 34) were excluded. The 412 remaining patients consisted of 369 men and 43 women with a mean age of 52.5 years (range 20-73).
Numerous follow-up methods were used simultaneously to gather information as complete as possible. Most patients were followed every year at our outpatients' clinic and/or the outpatients' clinic of the referring cardiologists. Only two patients were lost to follow-up.
Blood pressure was measured at hospital admission before surgery and at 1 and 5 years after surgery. Multiple measurements were performed by the examining physician, using a mercury sphygmomanometer while patients were in the supine position. The mean of at least two recordings was taken as the final systolic blood pressure. Although recordings with 2 mm Hg accurateness was preferred, most physicians rounded readings at 5 mm Hg.
The patients were divided into five groups: Group 4 and 5 were combined for the preoperative analysis, because the number of patients in group 5 pre-operative was too small.
To establish the influence of both pre-and postoperative systolic blood pressure on (cardiac) mortality, three prognostic models were used. In the first model, we measured systolic blood pressure preoperatively and patients were followed from surgery to 24 years afterwards. For the second model, we measured systolic blood pressure 1 year after surgery and patients were followed from 1 to 24 years after surgery. For the third model, we measured blood pressure 5 years after surgery and patients were followed from 5 to 24 years after surgery. Our clinical end point was total mortality and cardiac mortality.
Univariable Cox analysis was used to determine which other characteristics that were related to (cardiac) mortality. The following characteristics were evaluated: body mass index, hypercholesterolaemia, hypertriglyceridaemia, diabetes mellitus, smoking, history of myocardial infarction, New York Heart Association (NYHA) class, family history of cardiovascular disease, left ventricular function, vessel disease, history of heart failure, operation indication, revascularization, left main coronary artery stenosis, age and sex.
All variables that complied with the inclusion limit of Po0.10 were introduced in a multivariable Cox regression model by the ENTER method (for the final multivariate Cox regression model we used Po0.05). Blood pressure was always introduced to the multivariate Cox regression model. We checked the assumption of proportional hazards by estimating the plots of the logarithm of the cumulative hazard of each variable. By using this analysis we could predict the independent influence of systolic blood pressure on (cardiac) death in our population.
Follow-up was complete in 99.3% of the patients, and the average follow-up for the survivors was 22.7 years (range: 7.25-24.25 years).
From the 261 patients who died, 175 (67%) patients died due to cardiac causes. From the cardiac mortality, neither pre-operatively systolic blood pressure (model I) nor systolic blood pressure 1 year after surgery appeared to be good predictors of cardiac mortality during the follow-up period of 24 years. On the other hand, systolic blood pressure 5 years after surgery was the best predictor of cardiac mortality in the subsequent follow-up period (Figure 1 ). Compared to group II hazard ratios (95% confidence interval) were 1.62 (1.02-2.55, P ¼ 0.042) for group III, 1.92 (1.14-3.23, P ¼ 0.014) for group IV and 2.48 (1.46-4.22, P ¼ 0.001) for group V. Other independent predictors of cardiac mortality were: left ventricular function (poor compared to good) 3 In this very long-term follow-up study, systolic blood pressure at 5 years after surgery appeared to be a strong predictor of cardiac mortality during the subsequent follow-up period, whereas pre-operative blood pressure was not. We previously described 15 years of follow-up, 3 but as most events in coronary bypass surgery patients occur after 15 years, this study included substantially more events. Several studies have been designed and carried out in order to define factors influencing late survival after coronary bypass surgery. Although some reported that pre-operative hypertension was a predictor of mortality, 1,4,5 others did not demonstrate a relation between pre-operative blood pressure and long-term follow-up. [6] [7] [8] Our finding that blood pressure after 5 years is a better predictor of clinical outcome than preoperative blood pressure might be explained by the following. Before implantation, venous grafts are still free from arterioscleroses. After implantation as an arterial conduit, vein grafts undergo structural changes in response to the hemodynamic forces of the arterial circulation. 9 On the longer run this becomes disadvantageous to the performance of the graft and leads to progressive narrowing of the entire graft, or focal narrowing. 10 Therefore it is not influenced by pre-operative blood pressure, but by post-operative blood pressure .
In conclusion, this prospective, multivariate analysis, in a consecutive patients group operated on during 1 year, showed that systolic blood pressure 5 years after surgery was an important predictor of cardiac mortality. These findings show that coronary bypass surgery is a palliative treatment and does not prevent cardiac death in future. This study underlines the importance to monitor and control systolic blood pressure in the initial years after venous coronary bypass surgery. What is known about topic K Survival after coronary bypass surgery is outstanding, but there is a progressive increase in events overtime. K Most important pre-and per-operative determinants of longterm clinical outcome after coronary bypass surgery have been revealed and different results have been described about the role of pre-operative blood pressure on clinical outcome. K The influence of post-operative blood pressure on clinical outcome after coronary bypass surgery is less well described.
What this study adds K Pre-operative blood pressure is not a good predictor of mortality after venous coronary bypass surgery. K Systolic blood pressure at 5 years after surgery is an important predictor of cardiac mortality during the subsequent very long-term follow-up. K This study underlines the importance to monitor and control systolic blood pressure in the initial years after venous coronary bypass surgery.
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